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TITI.E 

METHOD AND APPARATUS FOR 
SUPPORTING A MINE ROOF 

BACKGROTlwn OF THR TNVENTION 

;l. FieJd of Invention 

This invention relates to a mine roof support truss 
and, more particularly, to a truss system that is economically 
fabricated and efficiently installed to produce a desired tension 
for supporting a wide variety of mine roof conditions. 

2. Description of the P rior Art 

Truss-type mine roof supports are well known in the art 
of supporting the roof of an underground passageway, such as a 
mine passage. A basic truss system includes one or more rods 
extending horizontally the width of the mine passage adjacent the 
roof and connected at their ends to anchor bolts which extend at 
an angle adjacent the ribs of the passageway into the rock strata 
over a solid pillar. The rods are tensioned and vertical 
components of compressive forces are transmitted into the solid 
material over the pillars as opposed to the unsupported rock 
material immediately above the passageway. 

With this arrangement, a truss system shifts the weight 
Of the rock strata from over the mined out passageway back onto 
the pillars. The desirability of truss systems has been enhanced 
by the development of roof bolting machines that can convert from 
vertical to angle drilling, conventionally, holes are drilled 



into "the nine roof at a 45^ aingle from the horizontal adjacent to 
the nine rib so that the holes extend into the supported rock 
structure of a pillar. To insure adequate anchorage over the 
pillar at the ribline, the bolts extend up to six or seven feet 

5 into the supported structure of the pillar. 

Once the angle holes are drilled into the strata over 
the pillars at the ribline, anchor bolts are inserted in the 
drilled holes and are secured in place using mechanical expansion 
shell assemblies in combination with resin. This arrangenent 

10 insures adequate anchorage over the ribline for bolts that extend 
in length up to six or seven feet. Before the bolts are inserted 
in the drilled holes, truss shoes or bearing blocks are 
positioned on the bolt at the emergent end of the bolt from the 
hole. As the bolts are securely anchored in the bore holes, the 

15 bearing surfaces of the truss shoes or bearing blocks are 
compressed into engagement with the mine roof. 

For an uneven mine roof or a roof having severely 
potted areas, the truss shoe or bearing block must have a 
sufficient beaoring surface to contact the nine roof so that the 

20 plate does not slip and the truss shoe is correctly positioned 
for engagement with the horizontal truss nembers. once the truss 
shoes or bearing blocks aure securely positioned at the mine roof 
adjacent the ribs, the horizontal truss members are assembled and 
connected to the truss shoes. The truss nembers are tightened to 
a preselected torque to exert tension on the truss members so 
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that the weight of the rock strata over the mined out area 
beneath the roof is shifted along the horizontal truss roeinbers 
upwardly into the solid rock strata over the pillars at the 
ribline. 

A wide variety of truss hardware is commercially 
available to form a truss system between the anchored angle 
bolts. The truss hardware is connected under tension to the 
truss shoes or bearing blocks that are held tightly against the 
mine roof by the anchored angle bolts. 

U.S. Patent Nos. 4,601,616 and 4,630,974 are examples 
of mine roof truss systems that utilize L-shaped bearing plates 
for connecting the horizontal truss members to the anchored angle 
bolts. The bearing plates include a horizontal member that bears 
against the mine roof and receives the anchor bolt. A vertically 
depending portion of the plate has a transversely extending 
opening through which a tie rod or cord of the truss extends. An 
enlarged bolt head abuts the vertically depending portion, and 
the ends of the tie rod extending from the bearing plates are 
coupled together. A preselected torque is applied to the coupled 
ends of the tie rods to create the desired degree of tension in 
the truss system. 

The above described truss system connects the coupled 
truss members to the bearing plates and requires that the truss 
members be extended through holes in the bearing plates and 
secured thereto by nuts threaded onto the ends of the truss 



members. The beauring plates are positioned closely adjacent the 
ribline which may provide insufficient space to extend the 
elongated rods through the holes. consequently, the truss 
members may be required to be connected to the bearing plates 

5 before the plates are anchored to the passage roof. This can be 
a time consuming and difficult task. 

An alternate approach to connecting truss hardware to 
anchored truss shoes or bearing plates is disclosed in U.S. 
Patent No. 4,934,873 in which the roof anchor has an eye-bolt 

10 forged on the end of the roof anchor. A U-bolt passes through 
f^^ the eye of the bolt head and is then bolted to a retainer or 

block member that extends transversely between the legs of the U- 
bolt. An elongated tension bolt having an enlarged head at one 
end and a threaded end at the opposite passes through the header 

15 of one U-bolt so that the enlarged head abuts the header. The 
opposite threaded end of the tension bolt passes through the U- 
bolt header at the opposite rib amd receives a nut which is 
threaded onto the tension bolt. By tightening the tension bolt 
through the nut on the threaded end, the eye-bolt ends of the 

20 anchor bolts are drawn toward one another to place the truss 
members in tension and support the mine roof. . The truss members 
/ are securely connected to one another as well as to the anchored 

eye-bolt ends. 

Truss systems have also been proposed to facilitate 

25 ease of assembly and disassembly of the truss hardware to the 
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anchored truss shoes without requiring that the truss hardware be 
connected to the truss shoes before they are positioned at the 
mine roof. U.S. Patent Nos. 4,596,496 and 5,02 6,217 disclose 
truss shoes having a J-shaped lip that receives the closed or 

5 arcuate end of a U-bolt. The J-shaped lip of the truss shoe 
includes a recess for receiving the end of the U-bolt. This 
facilitates ease of assembly and disassembly of the U-bolt on the 
truss shoe without requiring the U-bolt to be threadedly 
connected to the shoe or extended through an opening in the shoe. 

10 The end of the U-bolt is looped onto the recess and is permitted 
to hang freely downwardly on the shoe and then pivoted upwardly 
into a horizontal position for connection of the truss members. 
However, the U-bolt is not securely connected to the truss shoe 
until it is placed in tension. When the connected truss members 

15 are tensioned, the U-bolts are drawn together and securely 
retained on the truss shoes. When the U-bolts are released from 
connection, the bolts can be pivoted downwardly to hang from the 
truss shoes. However, if the truss shoes are inclined from the 
horizontal due to an uneven roof or the tension on the bolts is 

20 reduced or the bolts shift horizontally beyond the bearing 
surface of the J-shaped lip, the U-bolts can fall from the shoes. 
Therefore, measures must be taken to hold the U-bolts on the 
shoes before they are swung into a horizontal position. Then, 
once in the horizontal position, the required tension must be 

25 maintained on the bolts to prevent their horizontal shifting. 
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While It has been proposed to securely connect truss 
members to truss shoes so that the truss members will not be 
displaced and can be vertically retained preliminarily to 
connection and tensioning, the mechanical connections required to 

5 secure the truss members to the shoes necessitate additional 
hardware and time of installation* on the other hand, for truss 
shoes having a J-shaped lip, while the U-bolts are easily looped 
into position on the truss shoes, the U-bolts can become 
displaced from the truss shoes unless sufficient tension is 

10 maintained on the U-*bolts to retain them secured to the truss 




Therefore, there is need for a truss system that 
permits ease of installation of U-bolts to truss shoes and also 
provides means for efficiently retaining the U-bolts on the truss 

15 shoes in both a vertically hanging position and a horizontal 
position as well. In order to facilitate connection of the truss 
shoes to the truss members and permit adjustment in the length of 
the connected truss members for mounting on the truss shoes, the 
U-bolts must be retained for horizontal movement on the truss 

20 shoes. This arrangement would serve to decrease the installation 
time of the truss. It would then be possible to install a truss 
system on-cycle with the mining operation, particularly when the 
roof control plan specifies that trusses be installed on centers 
as close as one foot. 

25 
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fTmW^RY ™^ INVENTION 

In accordance with the present invention there is 
provided a roof support for an undergroxind passage that includes 
first and second truss brackets. Means is provided for securing 

5 the first and second truss brackets to the roof of an underground 
passage adjacent to opposing ribs of the passage. The truss 
brackets each include a roof engaging surface for positioning in 
contact with the roof and a truss supporting arm member, extending 
from the roof engaging surface. The truss supporting arm member 

10 is positioned horizontally relative to the roof engaging surface. 
Truss means extend between the first and second truss brackets 
for applying an uplifting force to the roof to support the roof 
above the passage. The truss means include a pair of U-shaped 
members releasably engaged to the first and second truss 

15 brackets. Each of the U-shaped members is supported in a 
vertically hanging position by the supporting arm members. The 
arm members each include an end portion having means for 
retaining the U-shaped member for horizontal movement on the 
truss bracket. Fiurther^ means is provided for applying tension 

20 to the truss members with the U-shaped members engaged to the 
truss brackets to apply an uplifting force to the roof. 

Further, in accordance with the present invention there 
is provided a method for supporting the roof of underground 
passage comprising the steps of securing a pair of truss brackets 

25 to the roof of an underground passage adjacent to opposing ribs 
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of the passage. A truss member is positioned between the pair of 
truss shoes. A pair of U-shaped members extend from opposite 
ends of the truss member toward the pair of brackets. The 
shaped members are positioned on receiving surfaces of the truss 

5 brackets. The U-shaped members are supported for relative 
horizontal movement on the receiving surfaces. The U-shaped 
members are restrained from being displaced from the receiving 
surfaces of the truss brackets in both a vertically hanging and 
a horizontally extending position of the U-shaped members on the 

10 truss brackets. The truss member secured to the truss bracket is 
C ) tensioned to apply a uplifting force to the roof to support the 

roof of the underground passage. 

Additionally, the present invention relates to a truss 
bracket for a roof support of an underground passage that 

15 includes a unitary body portion having a base member with a 
substantially horizontally positioned bearing surface. The body 
portion depends downwardly from the base member. The body 
portion has a bore extending through the bearing surface for 
receiving a roof bolt. A truss supporting arm member extends 

20 from the body portion* The truss supporting aunn member includes 
a longitudinally extending surface for receiving a truss member. 
The longitudinally extending surface terminates in a laterally 
extending enlarged end portion. The laterally extending enlarged 
end portion retains the truss member for horizontal movement on 

25 



8 



the supporting arm and in a vertically hanging position on the 
supporting am* 

Additionally, in accordance with the present invention 
there is provided a truss member for a mine roof support that 
includes a U-shaped rod member having a pair of end portions 
positioned in spaced parallel relationship. An intermediate 
portion connects ttie end portions. The intermediate portion has 
an arcuate section positioned remote from the end portions. A 
holder having a pair of bores therethrough receives the pair of 
rod member end portions to permit the holder to move freely along 
the length of the rod member between the end portions and the 
arcuate section. Retention means is formed integral with the rod 
member end portions for preventing the holder from being removed 

from the rod member. 

Further, the present invention includes a process for 
fabricating a truss member for a mine roof support comprising the 
steps of bending an elongated rod member into a U-shape to form 
a pair of end portions positioned in spaced parallel relationship 
and integrally connected by an arcuate section longitudinally 
spaced from the end portions. The rod member end portions extend 
through a pair of holes in a block member. The block member is 
moved to a preselected position on the rod member spaced from the 
end portions. The end portions of the rod member are forged to 
form obstructions thereon to retain the block member on the rod 
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laeiober for movement between the obstructions and the arcuate 
section. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 Is a sectional view In side elevatlonal of an 
5 underground passage. Illustrating a truss system extending the 
width of the passage and anchored by roof bolts extending at an 
angle Into the solid material above the side walls of the 
passageway. 

Figure lA Is an enlarged, fragmentary sectional view of 
10 the underground passage at a side wall, Illustrating a component 
of the truss system retained In a vertically hanging position on 
a truss bracket. 

Figure 2 Is an exploded Isometric view, partially In 
section. Illustrating the components of the roof truss system. 
15 Figure 3 Is an enlarged fragmentary elevatlonal view, 

partially In section of a truss bracket. Illustrating a U-bolt 
retained In a vertically hanging position on the bracket. 

Figure 4 Is a front elevatlonal view of the truss 
bracket shown in Figure 3,. Illustrating a portion of the 
20 vertically hanging U-bolt. 

Figure 5 Is a bottom plane view of the truss bracket 
shown In Figures 3 and 4, illustrating In phantom the U-**bolt In 
a horizontal position. 
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Figure 6 is an elevational view of another enbodinent 
of the truss bracket , illustrating a spring biased locking device 
for retaining the U-bolt in position on the bracket* 

Figtire 7 is an end view of the truss bracket shown in 

Figure 6. 

Figure 8 is an end view of another embodiment of the 
trues bracket similar to Figure 4, illustrating the U-bolt in 
vertically hanging position on the truss bracket. 

Figure 9 is a bottom plan view of the truss bracket 
shown in Figure 8^ illustrating in phantom the U-bolt in an 
operative or horizontal position on the truss bracket. 

Figure 10 is a fragmentary^ isometric view of a U-bolt 
having forged ends for slidably retaining a holder on the U-bolt 
for receiving the end of a torquing bolt of the roof truss. 

Figure 11 is a fragmentary, isometric view similar to 
Figure 10 of another embodiment of a U-bolt, 

illustrating forged ends having a tapered configuration on the U- 
bolt. 

Figure 12 is an enlarged plan view of the holder shown 
in Figure 11, illustrating in phantom three tapered bores 
extending through the holder for receiving the ends of the U-bolt 
and the respective truss member. 

Figure 13 is a fragmentary plan view of an another 
embodiment of a U-bolt having an integral holder. 
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Figure 14 Is an end view of the U.-bolt sho%m in Figure 

13. 

Figure 15 is a fragmentary, partial sectional view in 
side elevation of the U-bolt shown in Figure 13. 

5 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to the drawings and particularly to Figures 
1 and 2 there is illustrated a truss system generally designated 
by the numeral 10 for supporting a roof 12 above an miderground 
passageway 14 cut in a rock formation 16 by conventional mining 

10 methods to extract solid material, such as coal, therefrom in a 
mining operation. The passageway 14 is defined by oppositely 
positioned side walls 18 and 20 formed by ribs or pillars 22 and 
24 that extend between the roof 12 and a floor 26. The portion 
of the rock formation 16 above the roof 12 is unsupported. The 

15 truss system 10 is installed transversely across the passage 14 
adjacent the roof 12 to provide an uplifting force through the 
unsupported roof 12 in a manner which will be described later in 
greater detail by which the weight of the rock formation 16 above 
the roof 12 is shifted horizontally and redirected to the rock 

20 formation supported by the pillars 22 and 24. 

Truss system 10 is secured to the mine roof 12 by roof 
bolts inserted in holes drilled at an angle, preferably 45'', 
through the surface of the roof 12 and a preselected length into 
the rock formation which is supported by the solid pillars or 

25 ribs 22 and 24. In one example, bore holes 28 are drilled at a 
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45** angle a distamce of six to seven feet into the mine roof from 
points spaced approximately two feet from the respective side 
walls 18 and 20 to end points supported by solid material above 
the pillars 22 and 24. 

5 A suitable roof bolt assembly 30 for use with the 

present invention includes an elongated roof bolt 32 having an 
enlarged head 34 with a washer 36 at one end and an opposite 
threaded end portion 38. A mechanical expansion shell assembly 
generally designated by the numeral 40 is threadedly engaged to 

10 the bolt end portion 38. As well known, upon rotation of the 
roof bolt assembly 30, the shell assembly 40 is expanded into 
gripping engagement with the wall of the bore hole to exert 
tension on the bolt 32 with the end portion 34 bearing against 
the mine roof 12. To increase the anchorage of a roof bolt 

15 assembly 30 within the bore hole 28, resin can be used in 
combination with the roof bolt assembly 30 when it is installed. 
The iise of resin adds additional strength to the anchorage of the 
bolt 32 in the bore hole 28 when a torque is applied to the end 
portion 34. 

20 Prior to installation of the roof bolt assembly 30 in 

the bore hole 28, a truss bracket or bearing block generally 
designated by the niuneral 42 of the truss system 10 is positioned 
on the roof bolt 32 at the end portion 34, The truss bracket 42 
Includes, as seen in greater detail in Figures 3-5, a unitary 

25 body portion 44 having a base member 46 with a bearing surface 48 
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for engaging the mine roof. The body portion 44 depends 
downwardly from the base member. 46 and a bore 50 extends at an 
angle through the body portion 44 and the base member 46. 

The roof bolt 32 is advanced through the bore 50 of the 

5 truss bracket 42. Then the expansion shell assembly 40 is 
threaded onto the bolt end portion 38, The roof bolt 32 is then 
inserted upwardly into the angled bore hole 28 in the rock 
formation 16. The roof bolt assembly 30 is advanced into the 
bore hole 28 so that the enlarged end portion 34 contacts the 

10 truss bracket body portion 44 to urge the plate bearing surface 
48 into contact with the roof 12. When the bearing surface 48 is 
satisfactorily seated in contact with the roof 12, a torque is 
applied to the bolt end portion 34 to expand the shell assembly 
40 to anchor the bolt 32 in the bore hole 28. 

15 In many underground passageways or excavations, the 

surface of the roof 12 may be very uneven or exhibit severe 
potted areas formed during the excavation operation. Therefore, 
it is important that the truss bracket 42 have a bearing surface 
48 of a sufficient area to prevent the base member 46 from 

20 becoming distorted or pulled into a recess in the roof 16 when 
the bolt 32 is tensioned. While the truss bracket 42 is shown 
with the base member 46 in a substantially horizontal position in 
Figure 1, it should be understood that it is not uncommon for the 
truss bracket to be substantially inclined or displaced from the 

25 preferred horizontal position. As will be explained later in 
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greater detail, the construction of the truss bracket 42 of the 
present invention assures successful installation of the truss 
system 10 for a wide variety of roof conditions. 

A truss supporting arm member 52 extends outwardly from 

5 the truss body portion 44. The arm member 52 is positioned 
horizontally relative to the bracket bearing surface 48. The 
truss body portion 44 and arm member 52 form an abutment wall 54 
having an arcuate configuration for receiving the end portions of 
the truss system 10 that extends horizontally between the pair of 

10 truss brackets 42. The arm member 52 includes an end portion 56 
having a configuration particularly adapted to support the end of 
a U-bolt or stirrup generally designated by the numeral 58. The 
U-bolt 58 is shown supported in a vertically hanging position on 
the arm member 52 in Figures 3 and 4* The U-bolt 58 is shown in 

15 a horizontal position on the arm member 52 in Figure 5. 

As will be explained later in greater detail the 
construction of the arm member 52 facilitates initial positioning 
of the U-bolt 58 to hang vertically on the arm member. Then when 
the U-bolts 58 are connected to the truss system 10 they extend 

20 horizontally. The arm member 52 having the end portion 56 
retains the U-bolt 58 on the truss bracket 42. In a horizontal 
position the U-bolt 58 can move horizontally on the arm member 52 
without becoming disengaged from the truss bracket 42. 

With this arrangement, horizontal shifting movement of 

25 the U-bolt 58 on the arm member 52 is permitted during installa- 



tion of the truss system 10. Furthermore, once the truss system 
10 is installed, if a force is applied to the truss system 10 
causing the U-bolts 58 to move or shift horizontally, the arm 
members 52 will prevent the U-bolts 58 from becoming disengaged 

5 from the truss brackets 42. 

The Unbolt 58 is connected to a tie rod assembly 
generally designated by the numeral 59. with the tie rod 
assembly 59 securely connected to the U-bolts 58 mounted on the 
truss brackets 42, the tie rod assembly 59 is placed in tension 

10 so that the weight of the unsupported rock formation 16 above the 
passage 14 is transferred upwardly and back over the portion of 
the rock formation 16 supported by the solid pillars 22 and 24. 
Thus, the tensioned truss system 10 applies an uplifting force to 
the roof 16 to support the roof 16 over the passage 14. 

As shown in detail in Figure 10, the U-bolt 58 
includes a rod member 60 bent in a substeuitial U-shape having end 
portions 62 and 64 positioned in spaced parallel relation. An 
intermediate portion 66 having an arcuate section is positioned 
remote from the end portions 62 and 64. A holder or retainer 68 

20 for the tie rod assembly 59 is positioned on the Unbolt end 
portions 62 and 64* 

Preferably, the holder 68 is longitudinally slidable on 
the U-bolt end portions 62 and 64 to facilitate insertion and 
removal of the ends of the tie rod assembly 59 with respect to 

23 the holder 68. The holder 68 includes a pair of bores for 



receiving the U-bolt end portions 62 and 64. Preferably, the 
diameter of the bores in the holder 68 is greater than the 
diameter of the U-bolt end portions 62 and 64 so that the holder 
68 is free to move along the length of the U-bolt and can be 

5 adjusted in position on the U-bolt 58 for connection to the end 
of the tie rod assembly 59 • 

TO retain the slidable holder 68 on the u-bolt 58, the 
extreme ends of the end portions 62 and 64 are provided with caps 
72, as shown in detail in Figure 10, Preferably, the caps 72 are 

10 formed integral with the end portions 62 and 64 as opposed to 
using nuts engageable with threaded end portions of the U-bolt. 
By forming the caps 72 integral with the end portions 62 and 64, 
the associated expense of threading the end portions 62 and 64 
and utilizing nuts is avoided, 

15 In accordance with the present invention r the caps 72 

are formed integral with the end portions 62 and 64 by forging 
the end portions 62 and 64 iii a conventional forging operation so 
as to form the enlarged ends 72. This is accomplished initially 
by bending a rod into the configuration of the U-shaped rod 

20 member 60 having the end portions 62 cmd 64 of uniform diameter. 
The holder 68 having the bores 70 therein is advanced onto the U- 
shaped bolt so that the end portions 62 and 64 extend through the 
holder 68. With the holder 68 positioned on the U-bolt 60, the 
end portions 62 and 64 are then hot forged to form the enlarged 

25 caps 72. In this manner, the holder 68 is permanently retained 
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on the U-bolt but it is free to move along the length thereof to 
facilitate adjustments in the position of the holder to receive 
the tie rod assembly 59. 

As shown in Figiire 5, the intermediate portion 66 of 

5 the U-bolt 58 is initially extended around the body portion 44 of 
the truss bracket 42 into abutting relation with the wall 54. 
With the bracket base member 46 in a horizontal position, the U- 
bolt 58 can hang vertically, as shown in Figures 3 and 4, on the 
arm member 52 with the U-bolt end portions 62 and 64 extending 

10 downwardly from opposite sides of the arm member 52, as shown in 
Figure 4 . The U-bolt 58 is transported on the truss bracket 52 
in this manner to the installation site, as well as, initially 
hung from the truss bracket 42 when bracket 42 is anchored to the 
mine roof. Thereafter, the end portions 62 and 64 are swung 

15 upwardly from a vertical position and pass on opposite sides of 
the bracket body portion 44, as shown in Figure 5, for connection 
to the tie rod assembly 59- With the U-bolt 58 horizontally 
positioned on the bracket 42, the holder 68 is positioned on the 
opposite side of the bracket body portion 44 for connection to 

20 the tie rod assembly 59. 

The U-bolt 58 is swung from the vertical position, 
shown in Figures 3 and 4, to the horizontal position, shown in 
Figure 5, to connect the holder 68 to the tie rod assembly 59. 
Tensioning the tie rod assembly 59 firmly secures the U-bolt 58 

25 to the truss bracket 42. To facilitate retention of the U-bolt 
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58 on the truss bracket 42 prior to tensioning, the bracket am 
member 52 includes the end portion 56 having an expanded 
construction which permits horizontal movement of the U-bolt 58 
on the arm member 52 without becoming disengaged therefrom. The 

5 arm member end portion 56 has a configuration which prevents the 
U-bolt 58 from becoming disengaged from the bracket 42 once the 
U-bolt 58 is positioned on the bracket, as sho%m in Figures 3 and 
4 and then moved to a horizontal position for connection to the 
tie rod assembly 59. Furthermore, as long as the bracket 42 is 

10 maintained substantially horizontal, the U-bolt 58 hanging freely 
in a vertical position will not slip off of the bracket arm 
member 52 by provision of the enlarged end portion 56. 

While, the U-bolt 58 can not be disengaged from the arm 
member 52 once it is positioned on the bracket 42 and connected 

15 to one of the components of the tie rod assembly 59, the U-bolt 
58 is permitted to move horizontally on the arm member 52 without 
falling therefrom. This permits adjustments to be made in the 
positioning of the U-bolt 58 on the arm member 52 for connection 
to the tie rod assembly 59. The U-bolt 58 can be moved 

20 horizontally on the arm member 52 to allow adjustment in the 
length of the tie rod assembly 59 so that the ends thereof can be 
connected to the U-bolts 58 on the oppositely positioned brackets 
42. Also, once the truss system 10 is installed and in the event 
of a lateral shift in the tie rod assembly 59, caused for example 

25 by a piece of operating equipment impacting the truss system 10, 
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the impact force can be taken up by horizontal movement of the U-» 
bolt 58 on the arm member 52. The U-bolt 58 is neither 
restrained from moving horizontally on the bracket arm member 52 
nor disengaged therefrom when it moves horizontally on the arm 
3 member 52. 

Now referring to Figures 3-5, there is illustrated in 
detail the truss bracket 42 having the arm member 52 extending 
substantially horizontally outwardly from the bracket body 
portion 44. The arm member 52 is integrally connected to the 

10 body portion 44 and includes an upper surface 74 that extends in 
a horizontal plane from the abutment wall 54* A lower surface 76 
of the arm member 52 extends outwardly from thie body portion 44 
parallel to the upper surface 74 to provide the arm member 52 
with a substantially uniform thickness along its length. The 

15 thickness of the arm member 52 is sufficient to resist deflection 
under the weight of the U-bolt 58. 

As seen in Figure 5, the arm member 52 extends a 
preselected distance from the body portion 44 through an 
intermediate portion 78 to end portion 56. The end portion 56 

20 expands in length transversely of the longitudinal axis of the 
arm member 52. With this arrugement, the width of the end 
portion 56 is substantially wider than the intermediate portion 
78 of the arm member 52. The width of the arm member 52 is 
substantially uniform along the length of the arm member 

25 intermediate portion 78. At the end portion 56, the arm member 
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52 expands laterally to form a rail-like abutment member 
generally designated by the numeral 80. 

The abutment member 80 extends perpendicular to the 
longitudinal axis of the arm member 52 and includes lateral end 

5 portions 82 and 84 that extend transversely of the arm member 52 
to form a T-shaped arm member 52. As seen in Figure 4, the end 
portions 82 and 84 have a width that narrows outwardly from the 
point where the end portions 82 and 84 merge with the intermedi- 
ate portion 78. The end portions 82 and 84 each include upper 

IQ and lower surfaces 86 and 88 which are inclined relative to the 
horizontal plane of the arm member siarfaces 74 and 76. At the 
merge point of the end portions 82 and 84 with arm member 
intermediate portion 78, the surfaces 86 and 88 lie in the 
horizontal plane of the surfaces 74 and 76, respectively as seen 

15 in Figure 3. Thus, a continuous horizontal surface extends 
outwardly from truss bracket body portion 44 along the arm member 
52 to the abutment member 80. 

Further as seen in Figure 3, the abutment member 80 of 
the arm member 52 includes a front vertical wall 90 and a rear 

2Q vertical wall 92. The front vertical wall 90 extends the length 
of the arm member end portion 52. The rear vertical wall 92 is 
divided into two portions on opposite sides of the arm member 
intermediate portion 78, forming upper abutment shoulders 93 as 
seen in Figures 3 and 5 . As seen in Figure 4 , the length of the 

25 abutment member 80 exceeds the width or span between the U-bolt 
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end portions 62 and 64 at the point where the end portions 62 
and 64 join the arcsuately shaped intermediate portion 66 of the 
U-bolt 58. 

Thus, with the arrangement as seen in Figure 4, when 

5 the U-bolt 58 is in a vertically hanging position on the arm 
member 52 and retained on the upper surface 74 between the 
abutment wall 54 and the abutment member 80, the end portions 82 
and 84 are positioned oppositely of the juncture of the U-bolt 
end portions 62 and 64 with the intermediate portion 66. When 

10 the vertically hanging U-bolt 58 is advanced horizontally on the 
arm member 52 toward the abutment member 80, the U-bolt 58 
contacts the abutment shoulders 93 and is restrained from further 
movement thereon. Accordingly, horizontal movement of the 
vertically hanging U-bolt 58 on the arm member 52 is permitted 

15 between the abutment wall 54 and the rear vertical wall 92 of 
abutment member 80. 

With reference to Figure 3, the U-bolt 58 can move on 
the arm member 52 to the left until it contacts the abutment wall 
54 and to the right until it contacts the shoulders 93 on the 

20 rear vertical wall 92. The abutment wall 54 and the rear 
vertical wall 92 limit the range of horizontal movement of the 
vertically hanging U-bolt 58 on the arm member 52. 

The vertically hanging U-bolt 58 can not advance beyond 
the abutment wall 54 on one side and can not advance beyond the 

25 
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rear vertical wall 92 on the opposite side. The abutment wall 54 
contacts the bolt intermediate portion 66 and the rear vertical 
wall 92 abuts the bolt end portions 62 and 64. Thus, while the 
U-bolt 58 has a limited range of horizontal movement on the arm 
5 member 52, it will not slide off the arm member end portion 56. 
The shoulder 93 on the rear vertical wall 92 obstruct or block 
the U-bolt 58 from moving on the upper surface 74 beyond the 

abutment member 80. 

When the U-bolt 58 is moved from the vertically hanging 
10 position shown in Figures 3 and 4 to the horizontal position 
shown in Figure 5, the truss bracket arm member 52 continues to 
support the U-bolt 58. Furthermore, a limited range of 
horizontal movement of the U-bolt 58 in a horizontal position is 
permitted on the arm member 52 without the U-bolt 58 becoming 
15 disengaged from the truss bracket. 

As seen in Figure 5, the horizontally positioned U-bolt 
58 is supported on the arm member 52 from the position where the 
bolt intermediate portion 66 abuts the abutment wall 54 to the 
position where the bolt end portions 62 and 64 are not supported 
20 by the abutment member 80. Once the U-bolt 58 in a horizontal 
position moves on the arm member 52 to the point where the 
distance between the bolt end portions 62 and 64 exceeds the 
width of the abutment member 80, the bolt end portions 62 and 64 
will pass downwardly on opposite side of the abutment member end 
25 portions 82 and 84. This normally would occur pnly when the U- 
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bolt 58 is disconnected from the remainder of the truss system 
10. 

When the oppositely positioned U-bolts 58 on tinass 
brackets 42 are connected to the tie rod assembly 59 only an 

5 incremental range of horizontal movement of the U-bolts 58 occurs 
because the tie rod assembly is under tension. However, if an 
adjustment in the truss system is required necessitating a 
limited degree of horizontal movement of the U-bolts 58, the U- 
bolts 58 can move horizontally on the truss brackets 42 without 

10 becoming disengaged therefrom. This is permitted by the feature 
X, ) of the horizontally positioned arm member 52 having the end 

portion 56 of an expuded width. 

The width of the end portion 56 of the arm member 52 is 
selective from the embodiment shown in Figures 3-5 to the 

15 embodiment shown in Figures 8 and 9 in which like elements are 
designated by like numerals shown in Figures 3-5. As seen in 
Figures 8 and 9, the enlarged end portion 56 of the arm member 
52 has a width that exceeds the spacing between the U-bolt end 
portions 62 and 64, with this arrangement, the laterally 

20 extending end portions 82 and 84 of arm member end portion 56 
remain in contact with the bolt end portions 62 and 64 along 
their entire length. 

Thus, the bolt 58 %^en positioned horizontally, as 
shown in Figure 9, is advanced horizontally on the surface of the 

25 iarm member 52, the arm member end portions 82 and 84 are 
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positioned in underlying relation with the bolt end portion 62 
and 64 to support the U-bolt 58 on the Bienber 52. The bolt 58 
can not become disengaged from the arm member 52 by falling 
downwardly. Also, as seen in Figure 8 for the vertically hanging 

5 U-bolt 58, the arm member end portion 56 blocks advancement of 
the O-bolt 58 on the arm member 52. 

in the instance when the U-bolt 58 is disconnected from 
the holder 68, the U-bolt 58 is disengaged from the arm member 52 
shown in Figure 9 by passing the horizontally positioned U-bolt 

10 58 on the arm member 52 to the point where the bolt free end 
portions 62 and 64 are removed from overlying relation with the 
laterally extending portions 82 and 84. However if the holder 68 
is connected to the U-bolt 58, then the bolt 58 can not be 
removed from engagement with the truss bracket 42, shown in 

15 Figures 8 and 9, by horizontally moving the U-bolt 58 on the arm 
member 52. The enlarged abutment member 80 on the arm member 52 
retains the U-bolt 58 on the arm member 52. Preferably, the U- 
bolt 58 is fabricated, as above described, to include the holder 
68 permanently installed on the- U-bolt 58. 

20 Now referring to Figures 6 and 7, there is illustrated 

an additional embodiment of the truss bracket 42 in which like 
elements are designated by like numerals shown in Figures 3-5. 
The truss bracket 42 shown in Figures 6 and 7 includes a locking 
mechanism generally designated by the numeral 94 for connecting 

25 a truss bracket 42 to a U-bolt 58 so that the bracket and bolt 
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can be handled as a unit rather than separately. This is 
particularly advantageous in transporting the bracket and bolt to 
a site for installation. However, the locking mechanism 94 is 
also operable to facilitate ease of removal of the U-bolt 58 from 

5 the truss bracket 42. 

In the embodiment of the locking mechanism 94 shown in 
Figures 6 and 7, an arcuately shaped spring member 96, in the 
shape of a strap or the like, includes an end portion 98 
connected by a fastener 100 to the end of the base member 46 

1^ which is positioned above the arm member 52. The spring strap 96 
extends downwardly in an arcuate path toward end portion 56 of 
the arm member 52 and terminates in a coiled end portion 102. 
The coiled end portion 102 is spaced from but positioned closely 
adjacent to the bracket am end portion 56. Also, the end 

15 portion 102 extends above the plane of the upper surface 74 of 
arm member 52. With this arrangement, the spring strap 96 forms 
with the arm member 56 and abutment wall 54, an enclosure 
generally designated by the numeral 104 for retaining the U-bolt 
58 on the bracket 42 and preventing the U-bolt 58 from becoming 
disengaged from the bracket 42 once positioned on the arm member 
52. 

In accordance with one method of positioning the U-bolt 
58 on the truss bracket 42, the spring strap 96 is urged upwardly 
to provide sufficient clearance for the U-bolt 58 to pass between 
^5 the arm member end portion 52 and the coiled end portion 102. 
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This can be accomplished by forcing the bolt intermediate portion 
66 upwardly against the coiled end portion 102 to urge the coiled 
end portion 102 away from the arm member end portion 52 to 
provide sufficient space for the U-bolt 58 to pass between the 
arm member end portion 52 and the coiled end portion 102. 

once the end of the U-bolt 58 passes out of contact 
with the coiled end portion 102, the end portion 102 springs back 
to a locked position as shown in Figure 6. The enclosure 104 is 
formed, preventing the U-bolt 66 from passing between the 
adjacent end portions 52 and 102. The U-bolt 58 is then 
positioned on the upper surface 74 of the arm member 52. The U- 
bolt 58 is retained on the arm member 52 to permit limited 
horizontal, as well as, vertical movement for adjustment purposes 
without becoming disengaged from the truss bracket 42. 

Thus, the locking mechanism 94 retains the u-bolt 58 on 
the truss bracket 42 in a manner which permits a limited degree 
of movement of the U-bolt on the truss bracket. By provision of 
the locking mechanism 94, the U-bolt 58 can be easily moved into 
and out of a secure position on the truss bracket 42 either prior 

I to installation of the truss bracket on the roof 12 or as the 
truss bracket is transported in the field to the site of 
installation. When the truss bracket 42 is anchored to the roof 
12, the U-bolt 58 is moved into position on the bracket and 
secured in place on the receiving surface 74 by the action of the 

I locking mechanism 94. The U-bolt 58 is retained on the truss 
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bracked 42 for movement: between horlzontial and vertical positions 
to allow adjustments in the positioning of the U-bolt for 
connection to the end of the tie rod assembly 59. 

Now referring to Figxires 10 and 11, the tie rod holder 

5 68 on the U-bolt 58 includes a center or third bore for receiving 
the end of the tie rod assembly 59. The third hole or bore is 
centered between the bores through which the end portions 62 and 
64 of the U-bolt extend. As illustrated in Figure 10, a center 
bore 106 receives an end portion of the tie rod assembly 59. 

10 With the embodiment of the U-bolt 58 shown in Figure 11 

bolt end portions 62 and 64 include integral forged ends 108 
shaped in a conical configuration where the cross section of each 
end decreases toward the extreme end of the U-bolt. The holder 
68 shown in Figure 11 includes bores 112, 114, and 116 each 

15 having a conical configuration. The diameter of the conical 
bores 112 and 116 expands in a direction away from the forged 
ends 112 and 114. The conical bore 114 is positioned reverse to 
the bores 112 and 116. This arrangement is shown in greater 
detail in Figure 12. The conical shaped bores 112, 114, and 116 

20 in the holder 68 allow relative movement of the holder on the U- 
bolt 58 to facilitate adjustment in the positioning of the holder 
68 on the U-bolt 58 when the U-bolt is connected to the tie rod 
assembly 59. 

With both embodiments of the holder 68 shown in Figures 
25 10 and 11, the holder 68 is initially positioned on the U-bolt 



28 



end portions 62 and 64 before the enlarged end portions are 
forged on the U-bolt. With the bolt end portions 62 and 64 
extending through the holder 68, the end portions are then forged 
in a desired shape to form the caps 72 shown in Figure 10 or the 

5 caps 108 shown in Figure 11. The caps 72 and 108 prevent 
disengagement of the holder 68 from the bolt 58. The holder 68 
is movable along the length of the U-bolt 58, as shown in phantom 
in Figure 10 and is retained on the bolt 58 without the 
requirement of a threaded connection on the ends of the U-bolt. 

10 An additional embodiment of 0-bolt 58 in accordance 

with the present invention is shown in Figures 13-15 in which the 
U-bolt 58 is a unitary structure that includes a pair of parallel 
spaced legs 118 and 120 connected at one end by an arcuate 
section 122 and at the opposite end by an integral holder 124. 

15 The integral holder 124 has a central bore 126 of a preselected 
configuration, such as a conical configuration, as shown in 
Figure 13. The end of the tie rod assembly 59 extends through 
the bore 126. with this arrangement, a unitary structure of the 
U-bolt 58 is provided eliminating the need for separate assembly 

20 of a holder on the U-bolt 58. 

Once the U-bolts 58 are positioned on the truss 
brackets 42 as illustrated in Figures 3, 6, or 8, the tie rod 
assembly 59 is conntected to the mounted U-bolts 58. As shown in 
Figure lA, a torepiing bolt 130 of a preselected length is 

25 advanced through the bore 106 in the holder 68 of the U-bolt 58 
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mounted adjacent to the rib 24. The torqulng bolt 130 includes 
a threaded end poxrtion 132 for receiving a coupler. A tie rod 
134 of a preselected length is connected to the U-bolt 58 which 
is connected to the opposite truss bracket 42. The tie rod 134 

5 includes a threaded end portion 140 which is advanced through the 
center bore 106 of the holder 68 for the U-bolt 58 positioned on 
the truss bracket 42 mounted adjacent to the opposite rib 22. 
The tie rod 134 is connected to the holder 68 by a pair of hex 
nuts 136 and washer 138 advanced on the threaded end portion 140 

j^O into contact with the U-bolt holder 168. The tie rod 134 
includes an opposite threaded end 142 adapted for connection to 
a coupler 144 which is initially positioned on the threaded end 
portion 132 of the torquing bolt 130, as shown in Figure lA. 

Once the tie rod 134 is connected to the U-bolt 68 

15 mounted on the truss bracket 42 at side wall 22 and the torquing 
rod 130 is similarly connected to the truss bracket 42 at side 
wall 24, the tie rod 134 and torquing rod 130 are ready for 
connection to each other. The rods 130 and 134 are then moved to 
a horizontal position as the U-bolts 58 pivot on the truss 

2Q brackets 42 to a substantially horizontal position. During this 
phase of installation, the U-bolts 58 are permitted to move 
horizontally on the truss brackets 42 without becoming disengaged 
therefrom, as above discussed. With the coupler 144 retained on 
the threaded end 132 of the torquing rod 130, the threaded end 

25 portion 142 of the tie rod 134 is advanced into the opposite 



30 



o 



internally threaded end of the coupler 144 to connect the tie rod 
134 to the torquing rod 130 through the coupler 144. The 
torquing bolt 130 is then tightened to exert a preselected torque 
on the entire tie rod assembly 59. For example, the torquing 
5 bolt 130 is tightened to approximately 150-175 ft/lbs. once the 
preselected torque is applied to the torquing bolt 130, the 
installation of the truss system 10 is completed. 
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CLAIMS 



1. A truss member for a mine roof support comprising, a U-shaped rod 
member having a pair of end portions positioned in spaced parallel relationship, 
an intermediate portion connecting said end portions, said intermediate portion 
having an arcuate section positioned remote from said end portions, a holder 
haviag a pair of bores tiieretfirougih for receiving said pair of rod member end 
portions to permit said holder to move fieely along the length of said rod 
member between said end portions and said arcuate section, and retention 
means formed integral with said rod member end portions for preventing said 
holder from being removed firom'said rod member. 

2. A truss member as set forth in claim 1 in which, said retention means 
includes enlarged portions forged onto said rod member end portions for 
restraining movement of said holder from said rod member end portions. 

3 . A trust member as set forth in claim 1 in which, said bores of said 
holder exceed the diameter of said rod member end portions to permit 
movement of said holder relative to said rod member end portions. 

4. Aprocessfor&bricatingatnissmeniberforamineroof siqyport 
comprising the steps o^ bending an elongated rod member into a U«shape to 
form a pair of end portions positioned in spaced parallel relationship and 
integrally connected by an arcuate section longitudinally spaced from the end 
portions, extending the rod member end portions tibrough a pair of holes in a 
block member, moving the block member to a preselected position on the rod 
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block member, moving the block member to a preselected position on the rod 
member spaced from the end portions, and forging the end portions of the rod 
member to form an obstruction thereon to retain the block member on the rod 
member for movement between the obstruction and the arcuate section. 

5. A process as set forth in claim 4 which includes, forming the holes in 
the block member to exceed the diameter of the rod member end portions to 
permit movement of the block members relative to die rod member end 
portions. 

6. A truss member for a mine roof support substantially as hereinbefore 
described witii reference to and as illustrated in tiie accompanying drawings. 

7. A process for fabricating a truss member for a mine roof support 
substantially as hereinbefore described with reference to the accompanying 
drawings. 
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